Introduction
Increased life expectancy and declining fertility have caused a demographic shift in Mexico and in the world, thus there has been an increase in the elderly adult population (EA). Consequently, an increased demand for health services is expected by this population, where falls take up a high percentage of the services due to serious repercussions, considering that it has currently become a public health problem (1) . Falls are ranked as the second highest comorbidity in elderly Mexican adults, with 42.9% (2) ; in Santiago de Chile, the prevalence of falls is 34.0%, slightly higher than Mexico City (33.5%), but above Sao Paulo (29.0%) and Montevideo (27.0%) (3) . Falls can cause different effects, ranging from minor injuries to fractures (1) and death (4) . These consequences impact health agencies by increasing the use of personal and material benefits derived from medical care and nursing resources; therefore, falls are considered the highest injury cost among the EA (5) .
The etiology of falls is multicausal (6) , with individual factors such as drug use, fear of falling, deterioration in gait, decreased activities of daily living (1) or environmental factors and hazards in the home (7) , including loose rugs, differences in levels and slippery floors. Now, we propose that rather than identifying the causes, identifying risk factors is most useful (6) , because the cause of a fall is a past event, which cannot be influenced. While environmental hazards are common in the homes of EA with or without disabilities (8) , their role as risk factors for falls is unclear, since some household characteristics have been identified as factors contributing to half the number of falls; although other studies on this phenomenon do not agree (8) . It has been suggested that the lack of clarity in the literature in relation to environmental factors and falls can be attributed to the fact that the person-environment interaction has not been assessed (9) . On the one hand, individual characteristics are observed in elderly adults, in the other hand the characteristics of his immediate environment are observed. There is also an interaction between them. Other authors support the assessment of the interaction between the physical abilities of a person and their exposure to environmental stress factors (10) . For such reasons, it is necessary to consider the characteristics of the individual, his immediate environment, and the interaction between them to determine the risks of falling, and consequently, propose measures to prevent further falls due to the same factor.
In the literature review, studies that somehow reflect the interaction of EA with the environment and falls can be found (9, 11) ; however, they have failed to establish a conclusive link between EA and the environment with the risk of falling. Added to this, these studies have weaknesses, failing to include important individual variables such as drug consumption (type / quantity) and fear of falling, among others, which according to a systematic review, are widely reported in studies on falls (1) . For these reasons, it was proposed to study how elderly adults act and interact with the environment in which they live and how they perceive it; so the personal component was studied in terms of competence (functional capacity, cognitive health, depressive symptoms), physical and social environment (according to characteristics of the house and the family component, i.e., numbers of people with whom they live), and the interaction of the EA with the environment, which is termed as usability.
The concept of usability implies that a person should be able to use the resources of the environment in conditions of equality with others, it corresponds to the appreciation of EA regarding the extent to which they can perform activities in the house, and includes the activity component; according to the authors this is a measure of effectiveness, efficiency and satisfaction in the use of resources (12) . It also reflects the personal motivation, adaptive skills, preferences and the need for activity, and the subjective evaluation of the environmental demands (13) . This study was guided by the Ecological Model of Competence (14) , which focuses on both the competences of the individual and the environment. 
Method
The study was descriptive, correlational, and was conducted in the city of Monterrey, Nuevo Leon, Mexico.
The sample included EA who intended to obtain or renew their elderly adult ID from the Instituto Nacional de las Personas Mayores (INAPAM). The sample size was calculated for a significance level of 0.10, success ratio of Leiva-Caro JA, Salazar-González BC, Gallegos-Cabriales EC, Gómez-Meza MV, Hunter KF. According to the Ecological Model of Competence (14) , the following variables and measuring instruments were considered competences: functional capacity in terms of gait and balance (modified Tinetti Scale (15) ), depressive symptoms (CESD -7 Scale (16) ), and cognitive health (Montreal Cognitive Assessment (17) ); elderly adult interaction with the environment was represented with usability (Housing Usability Questionnaire (18) ,regarding the environment, the physical environment was considered, based on environmental barriers (Housing Enabler instrument (19) ), and social environment, corresponding to the number of people living with the elderly adult (information contained in the document with the certificate data). The instruments used are described below.
The modified Tinnetti Scale (15) (18) , assesses the usability of the immediate internal and external resources of the house (e.g., kitchen, living room, patio), Model concept relationship (14) , which states that the person is affected when his individual competence is diminished and he faces environmental pressure. used medications, the highest daily consumption was between three and four medications (36.6%), and 81% had impaired distance vision. According to the Ecological Model (14) on the non-adaptive behavior, 42.0% had experienced at least one fall within the six months prior to the assessment; the average age of those who had fallen was 78 years; 30% reported fear of falling. The highest prevalence by age (Table 1 ) occurred in the group of 70-75 years, and by gender in women. In terms of the Ecological Model (14) to review the competence of the elderly adult, in the Tinetti Leiva-Caro JA, Salazar-González BC, Gallegos-Cabriales EC, Gómez-Meza MV, Hunter KF.
To determine the connection between variables (Table 3) , a bivariate analysis was performed; in that sense the classification scheme of correlation coefficients presented by Morton (20) 
is useful if you want
to analyze the practical significance of these coefficients.
Consistent with its classification, the correlation matrix of Table 3 
Discussion
The study responds to the objective to find a connection between the variables of interest with the risk of falls, and reaffirms gait as a risk factor for falls in EA reported in other studies (1, 6) . The mean age of those who had fallen was 78 years, which is consistent with another study in the Mexican population (21) ; regarding gender, the largest proportion of falls occurred in females, a fact that is documented worldwide (22) (23) .
The fact that the physical environment of the house is directly related to the risk of falling is consistent with a meta-analysis in which it was stated that the dangers in the home increase the risk of falling (7) . While the number of housing barriers was low, it is important to consider the type of housing barriers and the personal characteristics of the EA in terms of competence, since the fall occurred when the EA interacted with the environment. Now, in accordance with the Ecological Model (14) , a high environmental pressure on an EA with reduced competence would lead to maladaptive behavior, in this case a fall. Among the high prevalence competences of an EA that appeared reduced in this study were: The study found that usability, i.e. the interaction of EA with their immediate environment, is directly related to the risk of falling, which is a result that defers to those reported worldwide (9) . Our result is the first to find a link between usability and the risk of falling, which means that elderly adults with low usability are at greater risk of falling. The low usability suggests that an EA with less use of environmental resources may have muscle disuse atrophy and limit his interaction with the environment.
In addition, this could be aggravated by the presence of other factors, such as cognitive impairment and balance. This is supported by other findings of the study, such as the positive connection of usability with gait and balance, suggesting that an EA with high usability will have a normal functional capacity, or close to it, and will encourage the safe interaction with the environment and thus reduce the risk of falls. Also, a negative connection between usability and depressive symptoms and cognitive health was found. This suggests that in EA with depressive or cognition problems, usability decreases and therefore so do the interactions. These results support what is being proposed in the Ecological Model (14) , which is that aging diminishes competence We proposed to determine the risk of falls according to the competence and the physical environment of the house of the EA; gait was determined to be a significant risk factor for falls, which is well documented at an international level (1, 6, 24) . The Ecological Competence Model (14) suggests that reduced competence is often concomitant of aging, and leads the individual to a state of vulnerability, which is supported by our result in establishing gait disturbance and risk of falls in the EA.
With regard to cognitive impairment and depressive symptoms, our results yielded no relationship to the risk of falling. This differs from other studies in which cognitive impairment (25) and depressive symptoms (3, 26) have been reported as risk factors for falls in EA. In the matter of cognitive impairment, it is likely that this inconsistency is due to individual factors and the instrument with which the cognitive health of the EA was assessed. Another factor is how long the EA has been living with these problems. This may play a significant role in his adaptation to environmental barriers; the same situation can happen with the presence of depressive symptoms.
The study also found a negative connection between usability and the physical environment; suggesting a greater presence of environmental barriers, decreasing EA usability. Our data are consistent with those reported in another study of usability (13) . It should be noted that the usability variable is assessed through questions and environmental barriers through observation, the same strategy used in the cited studies (9, 13) . The result shows that the barriers of the environment must be considered beyond the risk of falls. That is, the reduction of usability means that the use of environmental resources decreases, which can lead the EA to inactivity and thereby adversely affect the competences, which becomes a vicious cycle, and that viewed within the Ecological Model (14) , would lead to non-adaptive EA behavior. This must be dealt with by strategies aimed at reducing the number of environmental barriers to promote usability, which according to the Ecological Model (14) would correspond to an active strategy focused on the environment, which is possible only when the demand for this is within the range of possible adaptation, i.e. the resources are there. One strategy may be to install handrails on stairs, which must be implemented early and not when the EA is affected by the environment or other components that can magnify the consequences, such as decreased vision, gait disturbance or cognitive impairment. The idea is to raise awareness and stimulate the EA to be part of preventive activities to improve usability. It is noteworthy that the authors of the Ecological Model (14) proposed that instead of changing the environment or changing the place of the individual, it is possible to intervene to increase the level of competence; but also maintain that the environment can be more flexible than individual competition.
On the other hand, a negative connection between the social environment and usability was found. This suggests that a greater number of people who cohabit with the EA (two or more people) decreases usability.
This result differs from another study (13) , in which negative connection was found between living alone and usability inside and outside of the house, but there was no connection between cohabitants and usability in general. Therefore, it becomes an important finding. Our results suggest that family, caregivers, or friends may be exerting some actions leading to decreased usability.
These can be due to overprotectiveness or help given in situations in which it is not justified (dressing, feeding, bathing), which can affect motivation to perform these activities on one's own and thus lead to lower usability and competences (physical, cognitive, psychological, etc.), causing an induced dependency in the EA.
The result of this study is consistent with the proposal in the Ecological Model (14) when referring to the pressure of the environment; based on Murray, the authors argue that the forces or stresses on the environment, in conjunction with the individual's needs, generate a response. In our study, the largest number Therefore, the effect of age can be attributed to aging at the level of organs and systems, a process that is characterized by a decrease in functional competence.
Health issues and medication consumption must also be taken into account, both considered to be risk factors of falling in the EA (1) , and in our study it was associated negatively with gait and balance.
That is, the higher the consumption of medications, the more the detriment to gait and balance. In short, the EA is incapacitated to a greater or lesser degree depending on his competences for an active and secure relationship with the environment, such as to overcome or reduce environmental barriers, which is supported by the Ecological Model (14) . Therefore, the age beyond its meaning of time, becomes a relevant factor in the field of EA health, which according to it must be attentive to the level of competence, usability and housing environment. This makes it possible to implement strategies for the EA, depending on his age, in order to reduce personal risk and environment.
Conclusions
The study contributes data allowing a better understanding of the phenomenon of falling, finding a direct connection between usability and the risk of falling.
In this reason, the data may not be generalizable.
